I) 



12-03-2002 21 :1S " FroiJ-S I ERRA PATENT GROUP 

Serial No.: 09/602.184 



77558695S0 T-589 P. 004/021 F-499 

Pockei No.: LMPY-6410 




die grating is configured in oranstnission or reflecTion mode, respectively. The grating 
may be used as an output coupler, and may be partiaUy reflective with or without a 
coating. The grism may have a dielectric AR coating on any transraissive surface and a 
dielectric HR coating on any reflective surface. 



In the Claims 



Please csmcel Claims 2, 4ri«id 18, without prejudice, and amend the claims as 



follows: 



}. An excimer or mcBecuJar fluorine laser system, comprising: 

a laser chambir filled with a gas mixture at least including a balogen-contaiaing 
species and a buffer ms; 

a plurality of elVctrodes within the laser chamber connected to a discharge circuit 

energizing the gas mixmre; 

a laser resonator aefining a beam path and including the laser chamber and a line- 
naiTowing and/or line-se|eciion package generating an output beam with a bandwidth 
less than I pm; 

the laser resonator Wluding a grating element having a dielectric highly 
reflective (HR) coating foraied thereon, the grating element including a plurality of 
grooves, the grating elemeijt selecting a narrow band from a broader spectral distribution 
to continue along sidd beamVaih after being incident upon said grating element, the 
Jj grating element dispersing^av^y from the beam path outer portions of said spectral 
^distribution. 



3. An excimer or molecular fluoWe laser system, comprising: 

a laser chamber filled witma gas mixture at least including a halogen-containing 
species and a buffer gas; 

a plurality of electrodes wii^ the laser chamber connected to a discharge circuit 

energizing the gas mixture; 

a laser resonator including the^laser chamber and a line-narrowing and/or line- 
selection package generating an ouipiitt beam with a bandwidth less than 1 pm; 
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tb& laser resonator includmg a grating element txaving a dielectric anti-reflective 
(AR) coating foimed Lieon, the grating element including a plurality of grooves, tbe 
grating element selecAig a narrow band from a broader spectral distribution to continue 
<v along said beam path iter being incident upon said grating element, the grating element 
V dis persing away ftom tie beam path out er portions of said spectral distribution. 





5. The laser system of* 
.resoiiatQr_teJ&ector..elegie 



3, wherein die grating element is disposed in front of a 





8. An excimer or molecullbr fluorine laser system, comprising: 

a laser chamber filf d with a gas mixture at least including a halogen-containing 
species and a buffer gas; 

a plurality of electrldes within the laser chamber connected to a discharge circuit 

energizing the gas mixture! 

a laser resonator incllding the laser chamber and a line-narrowing and/or line- 
selection package generatini an output beam with a bandwidth less than 1 pm; 

ihe laser i^sonator incRiding a giism element for dispersing the beam, said grisra 
element having a grating surf^e and a prism portion, the grating surface including a 
plurality of grooves, the grism element selecting a narrow band from a broader spectral 
distribution to conftoue along sMd beam path after being incident upon said grism 
^.-element, the grism element dispersing away from the beam path outer portions of said 



s pectral distri bupon. 



19. The laser system of Claim 8, wherein the grism element has a highly reflecting 
surface forreflectinj^the beam as aVghly reflective r esonator reflector. 



23. The laser system of Claim 8, wheVein the grism element is disposed in the laser 
resonator iiiteir-otaJughly reflectivAresonator reflector. 



28. The laser system of any of Claims 8,-\l 9, 21 or 23, wherein the grism element is 
oriented such that the prism portion serves as a beam expander. 



29. The laser system of Claim 8. wherein ttie grism element is disposed in the laser 
resonator in front of a partially reflective resonator output coupler. 
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30. The laser sysxem o\ciaim 29, wherein the gratiiig surface has a diekctric AR coating 
formea thereon. 

31. The laser system of ly of Ckiras 29-30, wherein a beam entry/exit surface of the 
prism pomon has a dieleciic AR coating formea thereon. 

32. The laser system of ClLn 8, wherein the grism is disposed within the laser resonator 
to serve as an output couplflg element. 

33. The laser system of Clafin 32, wherein the graUng surface faces the laser discbarge 
Chamber and has a dielectrickR coaiijig fonned thereon. 

34. The laser system of Claiil32, wherein an entry exit surface of the grism faces the 
discharge chamber and has a dielectric AR coating formed thereon. 

35. The laser system of Claim h, wherein the grating surface faces the laser discharge 
chamber and is panially Teflecii|^e such that the grating surface serves as a resonator 
reflector surface. 

^36. The laser system of Claim >2,Vherein a rear surface of the prism portion faces the 
discbarge chamber ajid is partially reflecting such that the rear surface of the prism 
portion serves as a resonator reflecror surface. 

37. The laser system of any of Claiir^ 8 or 19-24, further comprising a beam expander 
between the discharge chamber and tne grism element. 



39. The laser system of Claim 38, whe^in said plurality of prisms each has at least one 
dielectric AR coating formed thereon, 

40. The laser system of Claim 37, f^el|coraprising an aperture disposed between the 
discharge chamber and the beam expanc*'" 
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f 41. The laser system of ffilajm 37. funher comprismg an etalon within the resonator for 
, further Une-naixowing and/or line-selection. 

42. The grdting element ofiny of Claims 1 or 3, further comprising a bulk substrate 
having a plurality of groovel formed directly therein, wherein the dielectric coating is 
formed directly over said suBStrate and P^^^^^^ °£^*^y^- 



' 44. The laser system of any ofiClaims 1 or 3, wherein the grating element further 
comprises a bulk substrate havtog said plurality of grooves formed direcUy therein. 

45. The laser sysiem of any of ©lairas 1 or 3. wherein the grating element funher 
comprises a bulk substrate havijg a ruled epoxy layer formed thereon having said 
plurality of grooves. 

46. An excimer or molecular fluoHne laser system, comprising: 

a laser chamber filled wiih| gas mixture at least including a halogen-containing 

species and a buffer gas; 

. a plurality of electrodes wit^ the laser chamber connected to a discbarge circuit 

A energizing the gas mixture; ^ 

a laser resonator including a line-nairowing and/or line-selection package 

generating a laser beam, 

the laser resonator including a tom/ellment formed from a DUV and/or VUV transparent 
material, said grism having a prism poiton and a grating surface, the grating surface 
including a plurality of grooves, where jnme surface closest to the discharge chamber 
has an AK coating formed thereon, the^^ element selecting a narrow band from a 
broader spectral disiriburion to continueSong said beam path after being incident upon 
^ said grism element, the grism element dis^rsing away from the beam path outer portions 
said spectral distribution. 

47 The laser system of Claim/6, wherein said surface closest to said discharge chamber 
is said grating surface. I 

48, The laser system of Claim 47, wherein a rek surface of said prism portion has a HR 



0 



coating formed thereon. \\ 
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49 The laser system of haim 47. wherein a beam eatry/exit surface of said ptistn portion 
has an AR coating fonnJb thereon, wherein said laser system further comprises a highly 
reflective resonator refleAor after said grisra. 

50 The laser system of cLn 47, Wherein a rear surface of said prism ponion is partially 
reflecting such that said rel surface serves as a beam output coupler of the laser system. 

51 . The laser system of ClaL 46, wherein said surface closest to said discharge chamber 
is a beam entry/exit surface ol said prism portion. 

52. The laser system of QaimV. wherein said grating surface has a HR coating formed 
thereon. 

53 The laser system of Claim L wherein said grating surface has an AR coating formed 
thereon, wherein saad laser syste|i further comprises a highly reflective resonator 
reflector after said grism. 

54. The laser system of Claim 51,iberein said grating surface is partially reflecting such 
that said grating surface serves as ^eam ouiput coupler of the laser system. 

55. An exomer or molecular fluorineilaser system, comprising: 
{y. a laser chamber filled with a gls mixture at least including a halogen-containing 

^ / species and a buffer gas; \ 

a plurality of electrodes within the laser chamber connected to a discharge circuit 

energizing the gas mixture; U 

a laser resonator including a Unc Wowing and/or line-selection paclcage 

generating a laser beam, \\ 

the laser resonator including a grisi^ element formed from a DUV and/or VUV 
transparem material, said grism having a ^sm portion and a grating surface, the grating 
surface including a plurality of grooves, wtein the surface closest to the laser chamber 
is partially reflecting and serves as a beam dUtput coupler of said laser system, the grism 
demem selecting a narrow band from a broSder spectral distribution to continue along 
said beam path outside the laser resonator aff^ being incident upon said grism element. 
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the grism elemem <Iispers|ng uway from ihe beam path outside the laser reso«amr oater 
portions of said spectral d|inribution. 

56. The laser system of Cl|m55. wherein said partially lefleciing surface is said grating 
surface. 

57. -me laser system of ClaiA 55, wherein said partially reflecting surface is a rear 
surface of said prism portion \id said outcoupled beam exits said grism through said 
■grflting sitffacfc — 



Please add the following new|laiTOs: 



58. The laser system of any of 8, 46 or 55, further comprising a buBc substrate having 
said pluraUty of grooves formedldiTecUy therein, wherein the dielecnic coating is formed 
directly over said substrate and plurality of grooves. 



^9. The laser system of any of C {aims 8, 46 or 55, further comprising a bulk substrate 
having a ruled epoxy layer form^ thereon having said plurality of grooves, wherein the 
dielectric coating is formed directly over said ruled epoxy layer. 

60. The laser system of any of Clamn 8, 46 or 55, further comprising a bulk substrate 
having said plurality of grooves foqped directly therein. 



1 



61 . The laser system of any of Claimi 8, 46 or 55, further comprising a bulk substrate 
having a ruled epoxy layer formed thereon having said plurality of grooves. 



REMARKS 

Claims 1, 3, 5-17 and 19-61 are pending in this application- Claims 58-61 are 
newly added and find support at Figs. 2-7, and at page 17, lines 25-28, and other places 
throughout AppUcants' specification. The claims have been re-numbered from the 
second iterdtion of Claim 26, as originally filed, as that number plus I. Applicants 
appreciate the Examiner' s attentiveness to this etror in the original claim numbering. 
The dependencies of several of the claims have been correspondingly amended. 
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